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Abstract 

Background: Key risk factors for adolescent injury have been well documented, and include structural, behavioural, 
and psychosocial indicators. While psychiatric distress has been associated with suicidal behaviour and related 
self-harm, very little research has examined the role of depression in shaping adolescent injury. This study examines 
the association of elevated depressive symptoms with injury, including total number of injuries and injury type. 
Gender differences are also considered. 

Methods: Data were drawn in 2010-1 1 from a representative sample of 2,989 high school students (14 tol8 years 
of age) from Nova Scotia, Canada. Self-reported injury outcomes were examined using the 17-item Adolescent 
Injury Checklist, which captures past six-month injuries. Elevated depressive symptoms were assessed using the 
Centers for Epidemiological Studies Depression scale. Associations of elevated depressive symptoms with total 
number of injuries were estimated with negative binomial regression, while associations with specific injury types 
were estimated with logistic regression. Analyses were conducted in 2012. 

Results: Adolescents with elevated depressive symptoms experienced a 40% increase in the total number of 
injury events occurring in the past six months. The association of elevated depressive symptoms with injury 
was consistent across injury type; violence-related (OR 2.21, 95% CI 1.61 to 3.03), transport-related (OR 1.53, 95% CI 
1.10 to 2.13), and unintentional injuries (OR 1.65, 95% CI 1.20 to 2.27). Gender differences were also observed. 

Conclusion: Elevated depressive symptoms play a role in shaping adolescent injur/. Interventions aimed at 
reducing adolescent injury should look to minimize psychosocial antecedents, such as poor mental health, that 
put adolescents at an elevated risk. 
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Background 

Injury is the leading cause of death for adolescents in 
Canada, associated hospitalizations and emergency depart- 
ment visits, [1,2] with Nova Scotia reporting higher rates 
of unintentional injuries relative to the rest of Canada [3]. 
Considerable research has gone into understanding risk 
and protective factors specific to injuries. Evidence has 
established the associations of certain social determinants 
with injury, [4-6] particularly among adults, such as gender, 
[7-9] socio-economic status, [7,8,10,11] rural/urban living. 
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[12] and ethnicity and culture [13,14]. For instance, gender 
differences persist in injury rates with males being more 
likely than females to suffer serious injury, [7,8] suggesting 
male risk-taking propensity and participation in contact 
sport are possible explanations [9,10,15]. Among adoles- 
cents, however, female injury rates are often higher than 
males, particularly for suicide and self-harm related injury 
[9]. Similarly, ecological studies suggest that low socio- 
economic status and neighbourhood disadvantage lead to 
higher rates of unintentional injury hospitalization [7,8]. 
Injury has also been linlced with psychosocial risk factors, 
including alcohol and drug use [16], both of which increase 
the risk of unintentional (e.g. falls) and intentional injury 
(traffic crashes, violence and self-harm) [9,17-20]. 
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Outside of suicidal behaviour (non-suicidal self-harm, 
suicide attempts), the role of mental health in adolescent 
injury has received very limited attention. Annually, in 
Canada, 5% of male youth and 12% of female youth, be- 
tween the ages of 12 and 19, report having experienced 
a major depressive episode, and depression is the second 
highest (behind injury) hospital care expenditure among 
youth [21]. Student surveys from Nova Scotia have found 
that 20.1% of high school students showed a somewhat 
elevated risk of depression, with 5.9% showing very ele- 
vated depression risk [22]. 

There is some evidence of an association between 
depression and injury occurrence among adults. Depres- 
sion has been linked with suicide and self-harm, [23-25] 
while serious physical injury has been associated with 
the subsequent emergence of depression [26,27]. De- 
pression is also frequently comorbid with substance use 
[28] and conduct problems, [29] each of which increases 
the risk of acute injury [30,31]. Indirectly, studies of 
psychological distress, which includes depression sub- 
scales, have shown mixed associations with motor vehicle 
collisions involvement, [32,33] while the reciprocal link 
between depression and exposure to violence is quite 
robust [34,35]. The extent to which depression shapes 
these injuries among young people and with respect to 
other injury events remains less clear and is an important 
area of inquiry. 

Purpose 

Employing a comprehensive measure of adolescent injury 
events, [36] the current study looks to examine the associ- 
ation of elevated depressive symptoms and involvement in 
injury among junior and senior school students (13 to 
18 years of age) living in Nova Scotia, Canada. This study 
addresses two questions: 1) Are elevated depressive symp- 
toms independently associated with injury involvement; 
and, if so, 2) Does the association persist across different 
types of injury (intentional and unintentional); and 3) for 
male and female students? A fuller exploration of these 
issues will help to inform program and policy efforts to 
prevent adolescent injury, in terms of addressing commo- 
dities, such as depression and anxiety that shape injury 
patterns and rates. 

Methods 

Data 

The 2010-2011 Health Behaviour Survey (HBS) is a 
representative sample of high school students in the prov- 
ince of Nova Scotia, Canada. Nova Scotia is the most pop- 
ulated province in Atlantic Canada, with almost 1 million 
people [37]. The province is predominandy English speak- 
ing. The HBS was implemented as part of Health Canada's 
2010-2011Youth Smoking Survey (YSS), and drew on the 
YSS sampling frame. A detailed description about the 



design and procedure of the YSS has been documented 
elsewhere [38]. A total of eight secondary schools agreed 
to participate in the HBS project out of the 10 schools in 
Nova Scotia that took part in the YSS. All students in 
grades 10-12 (age 14 to 18) in each participating school 
were eligible to take part in the survey. A total of 2,989 
students participated in the HBS survey and provided 
completed questionnaires, with a response rate of 57%. 
Parental consent and individual consent was obtained 
from all participating students. Data were collected bet- 
ween November 2010 and May 2011. All protocol and 
materials for both the YSS and HBS received ethics ap- 
proval from the University of Waterloo and Dalhousie 
University. 

Measures 

Dependent variables 

Adolescent injury checklist (AIC): self-reported injury 
outcomes were examined using the 17-item AIC, [36] 
with the wording for some questions slightly modified to 
reflect local/national jargon. The AIC records types of 
injuries that are common among adolescents (see the 
Appendix for a list of the AIC items). Participants were 
asked if they had been injured in various situations in 
the past 6 months, such as "By being in a physical fight 
with someone?", "By a BB gun, pellet gun or regular gun?", 
"By being stabbed?", "While driving a car, truck or bus?", 
"While riding a motorcycle, moped, snowmobile or all- 
terrain vehicle?". All questions had response choices of 
"yes" or "no" and where included as dichotomous (1/0) 
measures. A total score was derived by summing all 17 
individual injury items. The Kuder-Richardson 20 (KR20) 
coefficient for the 17-item scale was 0.79; this is similar to 
the alpha coefficient reported in an Australian study, 0.76 
[39] and a US study, 0.68 [36]. Sub-scales from the AIC 
were created with a particular emphasis on violence-re- 
lated injuries (4-items KR20 = 0.66), transportation-related 
injury (4-items; KR20 = 0.61), and unintentional injuries 
(9-items; KR20 = 0.64), where respondents had to have 
reported at least one injury of that type in the past 
six months. 

Independent variables 

Elevated depressive symptoms were measured by an 
8-item version of the Centers for Epidemiological Studies 
Depression (CES-D) Scale (range, 0 to 24, Cronbach's 
alpha for this sample = 0.91) with a higher score meaning 
increased depressive symptoms. These items measured 
feelings over the past week including: "I felt sad", "I felt 
depressed", "I thought my life had been a failure", "I felt 
fearful", "my sleep was restiess", "I felt lonely", "I had cry- 
ing spells", and "I felt that I could not shake off the blues 
even with help from my family and friends". Each item 
was scored on a 4-point Likert-type scale ranging from 
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rarely/never to very often and these items were summed 
to create a depression score. The depression score was 
dichotomized at a cut point of 7 or above to indicate a 
higher risl< of being depressed [40]. This 8-item version of 
the CES-D has been used previously to assess depressive 
symptoms in adolescents, [41,42] and results are compar- 
able to prevalence estimates in adolescents using the full 
20-item CES-D and a 12- item versions [43,44]. While the 
CES-D measures elevated depressive symptoms in the 
past week, assessments of test-retest reliability show mod- 
erate to strong correlations at three and six months after 
initial testing [45,46]. 

Consistent with previous injury studies [7-14], a number 
of covariates were included that have shown to be asso- 
ciated with injury among adolescents. These include 
sociodemographic indicators: gender (1 = male, 0 = female); 
school grade level (10, 11, and 12), weekly spending 
money ($40 or more, unknown, less than $40); risk-taking 
indicators: being a current smoker (including daily and oc- 
casional smoker); past year heavy drinking (reported 
drinking >5 on one occasion at least 12 times in the last 
year, compared to drank >5 on one occasion fewer than 
12 times in the last year, and no drinking in past year); 
past year marijuana use (used marijuana in the last 
year frequently (at least 12 times), infrequent marijuana 
use and no marijuana use) and sexual risk behaviours 
(reported having multiple sexual partners, single sexual 
partner and sexually inactive); and individual school indica- 
tors: school absence/skipping (3 days or more, 1 or 2 days, 
no absence from school); academic mark (grade aver- 
age >70% vs. <70%) and participation in one or more school 
team sports. 

Statistical analysis 

To address our primary research question, a multivari- 
able count regression model was estimated to examine 
the cross-sectional associations between total number of 
injuries and elevated depressive symptoms. Specifically, a 
negative binomial count model was estimated due to 
overdispersion of total injuries. In answering our second 
question, separate multivariable logistic regression ana- 
lyses were performed to examine the associations between 
experiencing different types of injury (using the subscales 
for violence-related injury, transportation-related injury 
and unintentional injury) and elevated depressive symp- 
toms. Given the coUinearity between alcohol consumption 
and marijuana use in our data, two models were exam- 
ined: Model 1 includes all covariates without marijuana 
use while Model 2 includes marijuana in addition to other 
covariates with the exception of alcohol consumption. 
Survey weights were used in all analyses to produce popu- 
lation estimates and adjust for both the unequal probabil- 
ity of selection and student non-response. Some cases 
were dropped due to missing data giving us a final analytic 



sample of 2781. All analyses were completed in 2012 using 
Stata 12 [47]. 

Results 

Table 1 presents weighted demographic sample charac- 
teristics. Of the students in grades 10 to 12, about 51% 

Table 1 Weighted sample characteristics (%) 

Variable Total Males Females 



Dependent variable 



Adolescent injury checklist score'' 


2.3 


2.5 


2.1 


Violence-related injury 


25.0 


25.0 


124 


Transport-related injury 


25.3 


26.3 


10.5 


Unintentional injury 


74.8 


74.8 


77.6 


Independent variable 








Higher risk of depression 


23.5 


16.3 


30.8 


Lower risk of depression 


76.5 


83.5 


59.2 


Grade level 








10 


32.6 


33.2 


32.0 


11 


344 


344 


34.4 


12 


33.0 


324 


33.5 


Weekly spending money 








$40 or more 


36.7 


37.9 


35.5 


Below $40 


51.1 


50.7 


51.5 


Unknown 


12.2 


114 


12.9 


Risk taking behaviours 








Current smoker 


13.8 


16.7 


107 


Nonsmoker 


86.2 


83.3 


89.3 


Heavy drinking 


374 


40.8 


34.0 


Less heavy drinking 


35.3 


30.2 


40.7 


No drinking 


27.2 


29.0 


25.3 


Frequent marijuana use 


26.3 


31.2 


21.2 


Infrequent marijuana use 


184 


19.0 


17.8 


No marijuana 


55.2 


49.8 


50.9 


Multiple sexual partners 


21.2 


234 


19.0 


Single sexual partner 


27.1 


25,5 


28.9 


Sexually inactive 


51.6 


514 


52.1 


Individual School measure 








Academic marks 70 & above 


74.7 


68.3 


814 


Academic marks below 70 


25.3 


31.7 


18.6 


Absence from school 3 days or more 


21.1 


25.2 


15.8 


Absence from school 1 or 2 days 


21.5 


20.2 


22.8 


No absence from school 


574 


54.5 


504 


School team sports 


374 


40.1 


34.6 


No school team sports 


62.6 


59.9 


554 


Observations (N) 


2,781 


1,300 


1,481 



^Adolescent injury checklist is a count variable, the values represents the mean 
score. 
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were male, 14% were current smokers (17% males and 
11% females) and 37% were involved in heavy drinking 
in the past year. Overall, 78% of high school students 
experienced at least one injury in the past six months, 
an average of 2.3 injuries, with male students reported a 
greater number of injuries relative to female students. 

Some variation was observed by injury type. The pre- 
valence of having at least one violence-related injury 
(25% for males and 12% for females) and transport- 
related injury (26.3% for males, 11% for females 11%) in 
the past six months was higher for males than females. 
Conversely, past six month involvement in unintentional 
injuries was slightly higher for female students (77.6% 
vs. 74.8%). Almost one-in-four students had elevated 
depressive symptoms, with rates for female students (31%) 
nearly twice that of male students (16%). 

Total number of injuries (AlC score) 

The crude incidence-rate ratio (IRR) from the negative 
binomial regression model (not shown) indicates that 
those with elevated depressive symptoms had 48% more 
injuries in the past sbc months (IRR 1.48, 95% CI: 132, 165). 
The multivariable analyses (Table 2) confirm a positive 
association between total injuries and elevated depressive 
symptoms. 

Compared to those with minimal depressive symp- 
toms, adolescents with elevated depressive symptoms 
(IRR 1.41, 95% CI: 1.26, 1.57, Model 1) had 41% more 
injuries in the past six months. Significant differences in 
the total number of injuries by covariates were observed: 
students in grade 10 had 24% (IRR 1.24, 95% CI: 1.11, 1.39) 
more injuries compared to those in grade 12, while there 
were positive associations between total number of injuries 
and being a current smoker (IRR 1.20, 95% CI: 1.04, 1.39), 
heavy drinking (IRR 1.25, 95% CI: 1.09, 1.42), marijuana 
use (frequent use: IRR 1.34, 95% CI: 1.18, 1.53; infrequent 
use: IRR 1.13, 95% CI: 1.01, 1.28, Model 2), sexual activity 
(multiple sex partners: IRR 1.54, 95% CI: 1.33, 1.78; single 
sex partner: IRR 1.19, 95% CI: 1.07, 1.32), skipping school 
3 days or more (IRR 1.16, 95% CI: 1.01, 1.32) and participa- 
tion in school team sports (IRR 1.22, 95% CI: 1.11, 1.34). 
Males had 16% more injuries in the past 6 months (IRR 
1.16, 95% CI: 1.06, 1.26) compared to females. 

Violence-related Injury 

Crude logistic regression results indicate that elevated 
symptoms of depression were associated with increased 
odds of experiencing a violence-related injury (Odds Ratio 
[OR] 2.08, 95% CI: 1.60, 2.71). Multivariable logistic regres- 
sion results are reported in Table 3 and show that having 
elevated depressive symptoms increased the odds of having 
experienced a violence-related injury in the past month 
(OR 2.21, 95% CI: 1.61, 3.03, Model 1). Also students who: 
were in grade 10, male, currently smoked, were involved in 



Table 2 Multivariable Negative Binomial Regression of 
total number of injuries on depression and covariates 
(IRR and 95% CIs reported) 



Variable 


Model 1 


95% CI 


Model 2 


95°/ 


) CI 


Higher risk of depression 


141*** 


1.26, 157 


1 .42*** 


1.27, 


1.58 


Lower risl< of depression 


Ref 


Ref 


Ref 


Ref 


Grade level 












10 


1 24*** 


1.11, 1.39 


1 .20*** 


1.08, 


1.35 


11 


1.10* 


0.99, 1 .22 


1.08 


0.97, 


1.20 


12 


Ref 




Ref 






Gender 












Male 


1.16*** 


1 .06, 1 .26 


1.14*** 


1.04, 


1.25 


Female 


Ref 




Ref 






Weekly spending money, $ 












40 or more 


1.07 


0.97, 1.18 


1.07 


0.99, 


1.20 


Unknown 


1.06 


0.93, 1 .20 


1.07 


0.93, 


1.21 


Below 40 


Ref 




Ref 






Risk taking behaviours 












Current smoker 


1 .20** 


1.04, 1.39 


1.17** 


1.01, 


1.35 


Nonsmoker 


Ref 




Ref 






Heavy drinking 


1 .25*** 


1 .09, 1 .42 








Light drinking 


1.08 


0.96, 1 .23 








No drink 


Ref 










Frequent marijuana use 






1 .34*** 


1.18, 


1.53 


Infrequent marijuana use 






1.13** 


1.01, 


1.28 


No marijuana 






Ref 






MiiltinIp nartnpr^; 

IVIUILIkJlC LJ^I LI IClJ 


1 54*** 


1.33 1.78 


1 .46*** 


1.26, 


1.69 


Jl 1 ly Ic fJd I LI lei 






1 1 8*** 


1.07, 


1.30 


jcxudiiy iiidLuve 


Ref 




Rpf 
ncl 






Individual school measures 












Academic IVlarks >70% 


1.00 


0.89, 1.12 


1.02 


0.92, 


1.14 


Academic Marks <70% 


Ref 




Ref 






Absence from school 
3 days or more 


1.16** 


1.01, 1.32 


1.14 


1.00, 


1.29 


Absence from school 1 
or 2 days 


1.053 


0.95, 1.17 


1.05 


0.95, 


1.17 


No absence from school 


Ref 




Ref 






School team sports 


1 .22*** 


1.11, 1.34 


1 .25*** 


1.14, 


1.36 


No school team sports 


Ref 




Ref 







*p< 0.01, **p< 0.05. 



past year heavy drinking, frequendy used marijuana in the 
past year, were sexually active, had multiple sex partners, 
and skipped school had an increased odds of reporting a 
violence-related injury in the past 6 months. 

Transport-related Injury 

Crude logistic regression results indicate that elevated 
symptoms of depression were associated with increased 
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Table 3 Multivariable Logistic Regression of 
violence-related injury on depression and covariates 
(OR and 95% CIs reported) 



Variables 


Model 1 


95% CI 


Model 2 


95% CI 


Higher risk of depression 


2.21*** 


1.61, 3.03 


2.25*** 


1.54, 3.10 


Lower risk of depression 


Ref 


Ref 


Ref 


Ref 


Grade level 










10 


2.04*** 


1 .46, 2.85 


1 .89*** 


1.35, 2.64 


11 


1.27 


0.90, 1.78 


1.32 


0.93, 1 .85 


12 


Ref 




Ref 




Gender 










Male 


2.53*** 


1.89, 3.37 


240*** 


1 .80, 3.20 


Female 


Ref 




Ref 




Weekly spending money, $ 










40 or more 


1.10 


0.82, 1.48 


1.15 


0.85, 1 .56 


Unknown 


0.69 


0.44, 1 .08 


0.77 


0.49, 1.21 


Below 40 


Ref 




Ref 




Risk taking behaviours 










Current smoker 


2.20*** 


1.54, 3.14 


1.95*** 


1.35, 2.81 


Nonsmoker 


Ref 




Ref 




Heavy drinking 


1.61** 


1 .05, 2.44 






Light drinking 


1.36 


0.93, 2.00 






No drink 


Ref 








Frequent marijuana use 






2.22*** 


1.53, 3.23 


□frequent marijuana use 






1.11 


0.75, 1 .66 


No marijuana 






Ref 




K/liiltinlp nartnprs 


248*** 


1 .69 3.55 


2.27*** 


1.52 3.37 


ji 1 ly le pa i lmci 


1 44** 


101 2 05 


1 

1 .00 


0 97 1 97 


jcAuaiiy luaLLive 


Ref 




r\ci 




ndividual school measures 










Academic Marks >70% 


0.83 


0.61, 1.14 


0.89 


0.55, 1.21 


Academic Marks <70% 


Ref 




Ref 




Absence from school 
3 days or more 


1 .59*** 


1.18, 2.42 


1.52** 


1.05, 2.18 


Absence from school 
1 or 2 days 


1 .53*** 


1.17, 2.28 


1 .54** 


1.10, 2.14 


No absence from school 


Ref 




Ref 




School team sports 


0.98 


0.74, 1.31 


1.03 


0.77, 1.38 


No school team sports 


Ref 




Ref 





>p<0.01, **p<0.05. 



odds of experiencing a transport-related injury (OR 1.38. 
95% CI: 1.05, 1.82). Multivariable logistic regression re- 
sults for transport-related injury are reported in Table 4. 
Again, having elevated depressive symptoms (OR 1.53, 
95% CI: 1.10, 2.13) was associated with having expe- 
rienced a transport-related injury in the past 6 months. 
Increased odds of reporting transport-related were obser- 
ved for: males, those who were sexually active, and 



Table 4 Multivariable Logistic Regression of 
transport-related injury on depression and covariates 
(OR and 95% CIs reported) 



Variables 


Model 1 


95% CI 


Model 2 


95% CI 


Higher risk of depression 


1.53** 


1.10, 2.13 


1 .50** 


1 .07, 2.09 


Lower risk of depression 


Ref 


Ref 


Ref 


Ref 


Grade level 










10 


1.45** 


1.03, 2.04 


1 .44** 


1 .02, 2.04 


11 


1.16 


0.82, 1 .62 


1.17 


0.84, 1 .55 


12 


Ref 




Ref 




Gender 










Male 


3.11*** 


2.29, 4.23 


3.07*** 


2.26, 4.17 


Female 


Ref 




Ref 




Weekly spending money, $ 










40 or more 


0.96 


0.70, 1.32 


0.95 


0.69, 1.31 


Unknown 


1.04 


0.59, 1 .58 


1.15 


0.76, 1 .74 


Below 40 


Ref 




Ref 




Risk taking behaviours 










Current smoker 


1.16 


0.79, 1 .70 


1.20 


0.82, 1 .77 


Nonsmoker 


Ref 




Ref 




Heavy drinking 


1.14 


0.77, 1.70 






Light drinking 


0.86 


0.58, 1.27 






No drink 


Ref 








Frequent marijuana use 






1.34 


0.94, 1.91 


Infrequent marijuana use 






1.23 


0.84, 1 .79 


No marijuana 






Ref 




MiiltinIp n^rtnprs 


2.43*** 


1.55 3.58 


2.23*** 


1 .50, 3.31 


ji 1 ly le pd I LI lei 


1 65*** 


1 . 1 0, Z.J 1 


1 ^fn*** 
1 


1 12 218 


jcAUdiiy iiidLuve 


Ref 




Rpf 
ncl 




Individual school measures 










Academic IVlarks >70% 


0.58** 


0.50, 0.92 


0.71** 


0.52, 0.95 


Academic Marks <70% 


Ref 




Ref 




Absence from school 
3 days or more 


1.51** 


1.06, 2.17 


1 .60** 


1.11, 2.30 


Absence from school 
1 or 2 days 


0.91 


0.54, 1 .29 


0.94 


0.66, 1 .34 


No absence from school 


Ref 




Ref 




School team sports 


1.18 


0.89, 1 .57 


1.19 


0.89, 1.59 


No school team sports 


Ref 




Ref 





*p< 0.01, **p< 0.05. 



those who skipped school 3 days or more. Higher aca- 
demic performance was protective of transport-related 
injury. 

Unintentional injury 

Crude logistic regression results indicate that elevated 
symptoms of depression were associated with increased 
odds of experiencing an unintentional injury (OR 1.59, 95% 
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CI: 1.20, 2.11). The multivariable results for unintentional 
injury are presented in Table 5. As above, elevated depres- 
sive symptoms was associated with having experienced at 
least one unintentional injury in the past 6 months (OR 
1.65, 95% CI: 1.20, 2.27). Positive significant associations 
were also found between unintentional injury and heavy 
drinking, marijuana use, being sexually active, and partici- 
pation in school team sports. 



Table 5 Multivariable Logistic Regression of unintentional 
injury on depression and covariates (OR and 95% CIs 
reported) 



Variables 


Model 1 


95% CI 


■til ^ J .1 

Model 2 


95% CI 


niyilcl Ul Utrpi fcrbilUI 1 


1 65*** 


1 20 2 27 


1 66*** 


121 2 28 


LowGf risk of (dGpr6ssion 


ncl 


r\ei 


nei 


nei 


Grade evel 










1 n 

1 u 


1 26 


0 92 1 72 


1 15 


0 84 157 


1 1 


1 01 


0 75 1 38 


0 93 


068 1 27 


] z 






Rpf 




Ge n d G r 










iviaic 
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Below 40 
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Risk taking behaviours 










Current smoker 


0.86 


0.56, 1.31 


0.78 


0.50, 1.21 


Nonsmoker 


Ref 




Ref 




Heavy drinking 


1 .94*** 


1 .38, 2.72 






Light drinking 


1.26 


0.93, 1 .69 






No drink 


Ref 








Frequent marijuana use 






1 .83*** 


1.24, 2.72 


Infrequent marijuana use 






1.44** 


1 .00, 2.08 


No marijuana 






Ref 




Multiple partners 


1 .60** 


1 .09, 2.34 


1 .50** 


1.02, 2.22 


Single partner 


1 .59*** 


1.18, 2.14 


1 .64*** 


1.22, 2.20 


Sexually inactive 


Ref 




Ref 




Individual school measures 










Academic Marks >70% 


1.12 


0.83, 1 .49 


1.17 


0.87, 1.57 


Academic Marks <70% 


Ref 




Ref 




Absence from school 
3 days or more 


1.12 


0.79 1.59 


1.12 


0.79, 1 .59 


Absence from school 
1 or 2 days 


1.20 


0.88, 1 .63 


1.18 


0.87, 1 .60 


No absence from school 


Ref 




Ref 




School team sports 


1 .74*** 


1.33, 2.28 


1 .84*** 


1.42, 241 


No school team sports 


Ref 




Ref 





>p<0.01, **p<0.05. 



Gender stratification and injury 

Finally, given gender differences in the prevalence of 
depression, all models were re-run stratifying on gender. 
Table 6 presents gender-stratified results and reports 
only associations between elevated depressive symptoms 
and injury. In terms of total number of injuries, a posi- 
tive association with having elevated depressive symp- 
toms was similar for male and female students; however, 
across injury types gender differences were observed. 
While having elevated depressive symptoms was positively 
associated with being involved in a violence-related injury 
for both male (OR 2.10, 95% CI: 1.31, 3.35) and female 
(OR 2.43, 95% CI: 1.34, 3.38) students, it was associated 
with transport-related injuries for males only (OR 1.92, 
95% CI: 1.22, 3.03), and unintentional injuries for females 
only (OR 1.81, 95% CI: 1.22, 2.68). 

Discussion 

Employing the Adolescent Injury Checklist, high school 
students in Nova Scotia, Canada were found to have 
substantial injury rates, with 78% of adolescents experien- 
cing at least one injury in the past 6 months, with an aver- 
age of 2.3 injuries. One-in-four young people reported 
experiencing at least one intentional injury (violence-re- 
lated or transport-related) in the past 6 months, while 
nearly three-quarters of young people were involved in at 
least one unintentional injury. These injury rates are sub- 
stantially higher than what is observed in hospitalization 
data, [48], though comparable to other studies relying on 
self-reported injury; one key difference is that many other 
self-report studies focus on injury that required medical 
attention [10,11,16,17,49-51]. Observed rates, both preva- 
lence and average number of injuries, were very similar to 
earlier studies using the AIC from the United States and 
Australia [36,39]. 

The main objectives of this study were to examine the 
association of elevated depressive symptoms with in- 
volvement in injury, and to assess the consistency of any 
association across injury type. Clear associations bet- 
ween elevated depressive symptoms and injury were 
observed; students with elevated depressive symptoms 
were more likely to have been involved in an injury the 
preceding six months and had, on average, experienced 
a greater number of injuries (approximately 40% more 
injuries). The association of elevated depressive symp- 
toms with injury was also consistent across all three 
injury types - violence, transport, and unintentional 
injuries - with the strongest association for violence- 
related injuries. While evidence of an association with 
depression has previously been observed for certain 
injuries, particularly suicide and self-harm, [24,25] this is 
the first study to report an association with a broad 
range of injuries, as well as total number of injuries, 
among young people. 
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Table 6 Gender stratified multivariable regression estimates for total injuries and injury type (violence-related, 
transportation-related, and unintentional) on depression and covariates (IRR or OR and 95% CIs) 



Males Females 



Dependent variable 


Model 1 


95% CI 


Model 2 


95% CI 


Model 1 


95% CI 


Model 2 


95% CI 


Total number of injuries 


1 .50*** 


1.24, 1.81 


1.51*** 


1.25, 1.81 


1 .39*** 


1 .24, 1 .55 


1 .39*** 


1 .24, 1 .56 


Violence-related injury 


2.10*** 


1.31, 3.35 


2.13*** 


1.34, 3.38 


243*** 


1.57, 3.78 


2.56*** 


1 .63, 4.04 


Transport-related injury 


1 .92*** 


1.22, 3.03 


1 .85*** 


1.17, 2.94 


1.21 


0.78, 1 .88 


1.18 


0.76, 1 .84 


Unintentional injury 


1.54 


0.91, 2.61 


1.58 


0.94, 2.66 


1.81*** 


1 .22, 2.68 


1.71*** 


1.17, 2.50 



All stratified models report adjusted odd ratios with the exception of the AlC estimates, which are adjusted incidence rate ratios. 
***p<0.01. 

Model 1 includes all covariates with alcohol use and without marijuana use. 
Model 2 includes all covariates with marijuana use and without alcohol use. 



How might these associations be understood? First, 
core symptoms of elevated depressive symptoms are 
poor concentration and poor sleep [52]. Cognitive stud- 
ies have also shown these impairments, particularly in 
treatment seeking adolescents, where depressed individ- 
uals show poor executive function, attention and psycho- 
motor slcills [53]. In particular, such impairments would 
increase risk of unintentional and transport related injur- 
ies. However, the association between distress and subse- 
quent motor vehicle crash has not been consistent, [32] 
suggesting that other explanations are likely involved. 
Some exposures to violence, vehicle crash or other injuries 
may be experienced as psychological trauma, which leads 
to depressive symptoms [54]. Second, elevated depressive 
symptoms is frequendy comorbid with conduct problems 
[55,56] which can increase the risk of injury, especially 
through unsafe driving and violence [57]. While some 
studies have suggested that conduct problems may lead 
to elevated depressive symptoms, there is also evidence 
that these associations may be manifestations of broader, 
underlying problems. Deviant peer affiliations, [58] social 
disadvantage and parental psychopathology [59] may lead 
to increases in both depression and risk-behaviours lead- 
ing to injury. 

Interestingly, our findings were further nuanced by 
gender. While elevated depressive symptoms were asso- 
ciated with total number of injuries and violence-related 
injuries, the link to transport-related injuries was present 
only for male adolescents, and the association with unin- 
tentional injuries was evident only for female adoles- 
cents. Gender differences appear to be a product of both 
differences in rates of elevated depressive symptoms 
between male and female students, but also injury pat- 
terns. Risky driving and resultant injuries have historically 
been higher in young males [60]. Young males are more 
likely to be involved in traffic crashes leading to injury or 
death, and to more-frequently partake in the risk behav- 
iours that lead to such crashes, including impaired driving, 
speeding, and aggressive driving [61]. In terms of uninten- 
tional injuries, our measure captures being cut, bruised or 



bleeding, with a non-specific cause, and may be suggestive 
of self-harm related behaviours or of being the victim of 
intimate interpersonal violence, [62] which occurs more 
frequendy in females. Gender differences in injury maybe 
also speak to the differential ways that males and females 
respond (externalizing or internalizing) to feelings of de- 
pression and psychiatric distress [63] . 

This study is not without limitations. First, it should 
be noted that the measure of elevated depressive symp- 
toms relates to the previous seven days, while the injury 
question measures any events in the past six months. 
Similarly, the data is cross-sectional; as such claims 
of association, but not causation, can be made about 
the observed relationships between elevated depressive 
symptoms and injury. Third, the response rate for the 
survey was 57% and thus the generalizability of results 
should be interpreted with caution. While the data 
were weighted to provide population estimates, those 
at highest risk of injury and depression were likely 
under-represented in the survey and thus our estimates 
of an association are biased downward (conservative). 
Finally, the survey does not include other key injury 
determinants, including appropriate measures of socio- 
economic status (i.e. family income or relative wealth) 
and family structure, as well as key confounders, such 
as impulsivity or risk taking propensity. 

Conclusions 

This study, with a representative sample of senior high 
school students, adds to our understanding of the role of 
depression in shaping adolescent injury. Interventions 
aimed at reducing or preventing adolescent injury should 
aim to modify not only the opportunities, circumstances, or 
environments in which injuries occur, but look to minimize 
the psychosocial and behaviour antecedents, such as sub- 
stance use, depression and anxiety, that put adolescents at 
an elevated risk. Similarly, from a clinical standpoint, our 
findings point to a potential opportunity for primary-care 
physicians who treat young people for injuries to ask about 
feelings of depression and overall mental health. 
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Appendix 

Below are some ways that people get hurt or injured. In the 
past 6 months were you injured by the following (Table 7)? 

Table 7 Adolescent injury checklist 

Total (%) 



Violence-related injuries 

By being in a physical fight with someone 1 1 .7 

By a BB gun, pellet gun or regular gun 7.6 

By being physically attacked 7.2 

By being stabbed 3.4 

At least one violence-related injury 25.0 
Transport-related injuries 

While driving a car, truck or bus 3.8 

While riding in a car, truck or bus 4.9 

While riding a bicycle, skateboard or rollerblades 12.3 

While riding a motorcycle, moped, snowmobile 5.9 
or all-terrain vehicle (ATV) 

At least one transport-related injury 26.3 

Unintentional injuries 

By getting cut, bruised, bleeding 60.7 

By being hit by something, like a rock or glass 9.2 

By nearly drowning 2.1 

By falling 333 

By being burned by fire, chemicals, electricity or hot liquid 20.1 

By an animal or serious insect bite 7.4 

By a team sport, athletic activity, or exercise 39.7 

By being hit by a moving vehicle while walking 3.2 

By accidentally drinking or eating a dangerous substance 3.6 

At least one unintentional injury 74.8 



Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

MA conceived of the study, and drafted the manuscript. SA carried out the 
analysis and edited and revised the manuscript DL conceived of the study 
and edited and revised the manuscript. DR edited and revised the 
manuscript All authors read and approved the final manuscript 

Funding 

Mark Asbridge was supported by a Canadian Institutes for Health Research New 
Investigator Award. Sunday Azagba is funded, in part from a Scotia Support Grant 
from the Nova Scotia Health Research Foundation. This research was supported 
by a grant from AUT021 , a member of the Networks of Centres of Excellence 
program which is administered 1 5 and funded by the Natural Sciences and 
Engineering Research Council, the Canadian Institutes of Health Research and the 
Social Sciences and Humanities Research Council, in partnership with Industry 
Canada. The Youth Smoking Survey is a product of the pan-Canadian capacity 
building project funded through a contribution agreement between Health 
Canada and the Propel Centre for Population Health ImpaO from 2004 to 2007 
and a contraa between Health Canada and the Propel Centre for Population 
Health Impact from 2008-201 1 . The YSS consortium includes Canadian 
tobacco control researchers from all provinces and provided training 
opportunities for university students at all levels. The views expressed herein do 
not necessarily represent the views of Health Canada. 



Author details 

^Department of Community Health and Epidemiology, Faculty of Medicine, 
Dalhousie University, Halifax, Nova Scotia, Canada. ^Department of Psychiatry, 
Faculty of Medicine, Dalhousie University, Halifax, Nova Scotia, Canada. 

Received: 30 May 2013 Accepted: 18 February 2014 
Published: 21 February 2014 



References 

1. Jesse JM, MacKay M, Osmond MM, MacPherson AK: School injury among 
Ottawa-area children: a population-based study. J Sch Health 2009, 
79(2):45-50. 

2. Birken CS, Parkin PC, To T, MacArthur C: Trends in rates of death from 
unintentional injury among Canadian children in urban areas: influence 
of socioeconomic status. CMAJ 2006, 175(8):867. 

3. SMARTRISK: The Economic Burden of Injury in Canada. Toronto, ON: 
SMARTRISK; 2009. 

4. Public Health Agency of Canada: Related Sites [internet]. 2003. [updated 2003 
June 16]. Available from: http7/www.phac-aspc.gcca/ph-sp/determinants/ 
link-con-eng.php#related (accessed April 9, 2011). 

5. Commission on Social Determinants of Health: Closing the gap In a 
generation: health equity through action on the social determinants of health. 
Final Report of the Commission on Social Determinants of hiealth. Geneva: 
World Health Organization; 2008. 

6. Raphael D (ed): Social determinants of health: Canadian perspectives. 2nd 
edition. Toronto, ON: Canadian Scholars' Press; 2008. 

7. Soubhi H, Raina P, Kohen D: Neighborhood, family, and child predictors 
of childhood injury in Canada. Am J Health Behav 2004 28(5):397-409. 
doi: 10.5993/AJHB.2852. 

8. Oliver LN, Kohen DE: Neighbourhood variation in hospitalization for 
unintentional injury among children and teenagers. Health Rep 2010, 
21(4):9-17 

9. Lea S, Black K, Asbridge M: An overview of injuries to adolescents and 
young adults related to substance use: data from Canadian emergency 
departments. CJfM 2009 1 1(4):330-336. 

10. Pickett W, Molcho M, Simpson K, Janssen I, Kuntsche E, Mazur J, Harel Y, 
Boyce WF: Cross national study of injury and social determinants in 
adolescents. In] Prev 2005, 11(4):21 3-218. doi: 10.1 136/ip.2004.007021. 

1 1 . Simpson K, Janssen I, Craig WM, Pickett W: Multilevel analysis of 
associations between socioeconomic status and injury among Canadian 
adolescents. J Epidemiol Commun Health 2005, 59(1 2):1 072-1 077. 

doi: lO1136/jech.2005.036723. 

12. Jiang X, Li D, Boyce W, Pickett W: Variations in injury among Canadian 
adolescents by urban-rural geographic status. Chronic Dis Can 2007, 
28(1-2)56-62. 

1 3. Spady DW, Saunders DL, Schopflocher DP, Svenson LW: Patterns of injury in 
children: a population-based approach. Pediatrics 2004 1 1 3(3 Pt l):522-529. 
doi: 1 01 542/pedsl 133.522 

14. Harrop AR, Brant RF, Ghali WA, MacArthur C: Injury mortality rates in 
Native and non-Native children: a population-based study. Public Health 
Rep 2007 122(3)339-346. 

15. Emery CA: Risk factors for injury in child and adolescent sport: a 
systematic review of the literature. Clin J Sport Med 2003, 1 3(4):256-268. 
doi: 10.1097/00042752-200307000-0001 1. 

16. Pickett W, Garner MJ, Boyce WF, King MA: Gradients in risk for youth injury 
associated with multiple-risk behaviours: a study of 1 1,329 Canadian 
adolescents. Soc Sci Med 2002 55(6):1 055-1 068 doi: 101016/50277-9536 
(01)00224-6. 

1 7. Jiang X, Li D, Boyce W, Pickett W: Alcohol consumption and injury among 
Canadian adolescents: variations by urban-rural geographic status. J 

Rural Health 2008 24(2):143-147. doi: 10.1 1 1 l/j.l748-0361.200800150.x. 

18. World Health Organization: World Report on Child Injury Prevention. Geneva: 
The WHO; 2008. http://whqlibdoc.who.int/pubiications/2008/ 
9789241563574_eng.pdf (accessed December 10th, 2012). 

19. Cherpitel CJ: Alcohol and injuries: a review of international emergency 
room studies. Addiction 1993, 88:923-937. doi: 101 1 1 1/j.l 360-0443.1 993. 
tb02 110.x. 

20. Elder RW, Shults RA, Swahn MH, Strife BJ, Ryan GW: Alcohol-related 
emergency department visits among people ages 13 to 25 years. J Stud 
Alcohol 2004 65:297-300. 



Asbridge ef al. BMC Public Health 2014, 14:190 
http://www.biomedcentral.eom/1 471 -2458/1 4/1 90 



Page 9 of 9 



21 . Canadian mental Inealtii association: Fast Facts About Mental Illness. Ottawa, 
ON: CIVIHA: 2012. lnttp://wwwcmhaca/media/fast-facts-about-mental-illness/ 
#.ULZNrWfp_zfVl (accessed December lOtli, 2012). 

22. Poulin C, Elliot D: Student Drug Use Survey In the Atlantic Provinces 2007: 
Atlantic Teciinlcal Report Halifax, NS: Dalhousie University; 2007. 

23. Beghi M, Rosenbaum JF: Risk factors for fatal and nonfatal repetition of 
suicide attempt: a critical appraisal. CurrOpIn Psychiatry 20^0, 23(4):349-355. 
doi: 1 0. 1 097/YCO.ObO 1 3e32833ad783. 

24. Hawton K, Rodham K, Evans E Weatherall R: Deliberate self harm in 
adolescents: self report survey in schools in England. BMJ 2002, 
325(7374):1207-1211. doi: 10.1 136/bmj.325.73741 207. 

25. Nixon IVIK, Cloutier P, Jansson SM: Non-suicidal self-harm in youth: a 
population-based survey. CMAJ 2008, 178{3):306-312. 

26. Whooley MA, Kip KE Cauley JA, Ensrud KE, Nevitt IVIC, Browner WS: 
Depression, falls, and risk of fracture in older women. Arch Intern Med 
1999, 159(5):484-490. doi: lO.lOOl/archinte.159.5.484. 

27. laboni A, Flint AJ: The complex interplay of depression and falls in older 
adults: a clinical review. Am J Gerlatr Psychiatry 201 2. [epub ahead of print]. 
doi:l 0.1 097/JGP.ObOl 3e31 82S2e773. 

28 Glantz MD, Anthony JC, Berglund PA, Degenhardt L, Dierker L, Kalaydijan A, 
IVlerikangas KR, Ruscio AM, Swendsen J, Kessler RC: Mental disorders as risk 
factors for later substance dependence: estimates of optimal prevention 
and treatment benefits. Psychol Med im, 39:1365-1377. doi: 10.1017/ 
S0033291 7080045 10. 

29. Angold A, Costello El: Depressive comorbidity in children and 
adolescents: empirical, theoretical, and methodological issues. Am J 
Psychiatry 1 993, 1 50(1 2):1 779-1 791 . 

30. Glania T, Liatiaris T, Tripsianis G, Papadakis N, Constandinidis TC: Is 
psychopathology related to children's unintentional injury? Int J Adolesc 
Med Health 2010, 22(4):567-573. doi: 10.1 51 5/I1AMH.201 022.4.567. 

31. Bruce B, Kirkland S, Waschbusch D: The relationship between childhood 
behaviour disorders and unintentional injury events. Paedlatr Child Health 
2007, 12(9):749-754. 

32. Martiniuk ALC, Ivers RO, Glozier N, Patton GC, Senserrick T, Boufous S, Lam 
IT, Williamson A, Stevenson M, Woodward M, Norton R: Does 
psychological distress increase the risk for motor vehicle crashes in 
young people? Findings from the DRIVE Study. J /Idofac Health 2010, 
47(5):488-495. doi: 10.1 01 6/j.jadohealth.201 0.03.010. 

33. Mann RE, Asbridge M, Stoduto G, Smart RG, Goldbloom DS, Vingilis ER, 
Wickens CM: Psychological distress and collision involvement among 
adult drivers. Stress Health 2010, 26(2):127-134 doi: 1 0.1 002/smi. 1274 

34. Fitzpatrick KM: Exposure to violence and presence of depression among 
low-income, African-American youth. J Consult Clin Psychol 1993, 61(3):528. 
doi: 1 0.1 037/0022-006X.61. 3.528. 

35. Ferguson Q, San Miguel C, Hartley RD: A multivariate analysis of youth 
violence and aggression: the influence of family, peers, depression, and 
media violence. J Ped/afr 2009, 1 55(6):904-908. doi: 10.1016/j.jpeds2009.06021. 

36. lelalian E Spirito A, Rasile D, Vinnick L, Rohrbeck C, Arrigan M: Risk taking, 
reported injury, and perception of future injury among adolesecents. 

J Pedlatr Psychol 1997, 22(4):5 13-531. doi: 10.1093/jpepsy/22.4513. 

37. Statistics Canada: 2011 Census profile, http://vmvwl2.statcan.ca/cen5us- 
recensement/201 l/dp-pd/prof/details/page.cfm?Lang=E&Geol=CSD& 
Codel =1 209034&Geo2=PR&Code2=l 2&Data=Count&SearchText=Halifax& 
SearchType=Begins&SearchPR=01&Bl=Population&Custom=&TABID=l 
(accessed November 20, 2012). 

38. University of Waterloo: 201 1 (November). Youth Smoking Survey (YSS): 
2010/201 1 YSS Microdata User Guide. Waterloo: Propel Centre for 
Population Health Impact, 1-50. http://www.yss.uwaterloo.ca/results/ 
ysslO_user_guide.pdf (accessed December 10th, 2012). 

39 Chapman RL, Buckley L, Sheehan MC, Shochet IM, Romaniuk M: The impact 
of school connectedness on violent behavior, transport risk-taking 
behavior, and associated injuries in adolescence. J Sch Psychol 201 1, 
49(4):399-410. doi: 1 0.1 01 6/j.jsp.201 1.04.004. 

40. Melchior LA, Huba Gl, Brown VB, Reback CJ: A short depression index for 
women. Educ Psychol Meas 1993, 53:1 1 1 7-1 125. doi: 10.1177/ 
0013164493053004024 

41. DiClemente Rl, Wingood GM, Crosby RA, Sionean C, Brown LK, Rothbaum B, 
Zimand E Cobb BK, Harrington K, Davies S: A prospective study of 
psychological distress and sexual risk behavior among black adolescent 
females. Pediatrics 2001, 108(5):e85. doi: 10.1542/ped5.108.5e85. 



42. Wight RG, SepUlveda IE Aneshensel CS: Depressive symptoms: how do 
adolescents compare with adults? J /Ido/esc Health 2004, 34(4):314-323. 
doi: 1 0.1 01 6/j.jadohealth.2003.05.003. 

43. Szumilas M, Kutcher S, LeBlanc JC, Langllle DB: Use of school-based health 
centres for mental health support in Cape Breton, Nova Scotia. Can J 
Psychiatry 20]0, 55:319-328. 

44. Langille D, Rasic D, Kisely S, Flowerdew G, Cobbett S: Protective 
associations of school connectedness with risk of depression in Nova 
Scotia adolescents. Can J Psychiatry 2012, 57:759-764. 

45. Devins GM, Orme CM, Costello CG, Binik YM, Frizzell B, Stam HJ, Pullin WM: 
Measuring depressive symptoms in illness populations: psychometric 
properties of the Center for Epidemiologic Studies Depression (CES-D) 
scale. Psychol Health 1 988, 2(2):1 39-1 56. 

46. Radloff LS: The CES-D scale a self-report depression scale for research in 
the general population. /Ipp/ Psycho/ Meos 1977, 1(3):385-401. 

47. Stata Corporation: Stata Statistical Software, Release 12. College Station, TX: 
Stata Corporation; 2011. 

48. Atlantic Collaborative on Injury Prevention/SafeKids Canada/IWK Child 
Safety Link Child and Youth Unintentional Injury In Atlantic Canada. Halifax, 
NS: ACIP; 2010. httpy/wv™.hpclearinghouse.ca/pdf/Nova%20Scotia%20-% 
20EINAL%20Oct%2009.pdf (accessed December 10th, 2012). 

49. Pickett W, Schmid H, Boyce WE, Simpson K, Scheldt PC, Mazur J, Molcho M, 
King MA, Godeau E Overpeck M, Aszmann A, Szabo M, Harel Y: Multiple 
risk behavior and injury: an international analysis of young people. Arch 
Pedlatr Adolesc Med 2002, 156(8):786-793. 

50. King M, Pickett W, King A: Injury in Canadian youth: a secondary analysis 
of the 1993-94 health behaviour in school-aged children survey. Can J 
Public Health 1998 89(6):397-401. 

51 . Pless IB, Millar W: Unintentional Injuries in childhood: results from Canadian 
health suneys. Ottawa, ON: Health Canada; 2000. 

52. DSM-IV working group: Diagnostic and Statistical Manual of Mental Disorders. 
4th edition. Arlington: American Psychiatric Association; 2000. 

53. Castaneda AE Tuulio-Henrlksson A, Marttunen M, Suvisaari 1, Lonnqvist J: 
A review on cognitive impairments in depressive and anxiety disorders 
with a focus on young adults. J Affect Disord 2008, 1 06(1 -2):1 -27. 

54. Singer Ml, Anglin T, Song U Lunghofer L Adolescents' exposure to 
violence and associated symptoms of psychological trauma. JAMA 1995, 
273(6)477-482. http://dx.d0i.0rg/l 0.1 001 %2Fjama.l 995.03520300051 036. 

55. Kessler RC, Chiu WT, Demler 0, Merikangas KR, Walters EE Prevalence, 
severity, and comorbidity of 12-month DSM-/\/ disorders in the National 
Comorbidity Survey Replication. Arch Gen Psychiatry 2005, 62:617-627. 
doi: lO.lOOl/archpsyc.62.6.617. 

56. Cole DA, Carpentieri S: Social status and the comorbidity of child 
depression and conduct disorder. J Consult Clin Psychol 1990, 58:748-757. 
doi: 10.1037//0022-006X.58.6.748. 

57. Barkley RA, Guevremont DC, Anastopoulos AD, DuPaul GC, Shelton TL 
Driving-related risks and outcomes of attention deficit hyperactivity 
disorder in adolescents and young adults: a 3- to 5-year follow-up 
survey. Pediatrics 1993, 92:212-218. 

58. Fergusson DM, Wanner B, Vitaro F, Horwood U, Swain-Campbell N: Deviant 
peer affiliations and depression: confounding or causation? J Abnorm 
Child Psychol 2003, 31(6):605-618. doi: 10.1023/A:1026258106540. 

59. Fergusson DM, Woodward LJ: Mental health, educational, and social role 
outcomes of adolescents with depression. Arch Gen Psychiatry 2002, 
59(3)225-231. doi:10.1001/archpsyc.59.3225. 

60. Lonczak HS, Neighbors C, Donovan DM: Predicting risky and angry driving 
as a function of gender. Accid Anal Prev 2007, 39(3)536-545. doi: 10.1016/j. 
aap.200609.010. 

61 . Zador PL Krawchuk SA, Voas RB: Alcohol-related relative risk of driver 
fatalities and driver involvement in fatal crashes in relation to driver age 
and gender: an update using 1 996 data. J Stud Alcohol 2000, 61 (3):387-395. 

62. Laye-Gindhu A, Schonert-ReichI KA: Nonsuicidal self-harm among community 
adolescents: Understanding the "whats" and "whys" of self-harm. J Youth 
Adolesc 2005, 34(5):447-457. doi: 10.1007/sl0964-005-7262-z 

63. Piccinelli M, Wilkinson G: Gender differences in depression: critical review. 
British J Psychiatry 2000, 1 77(6):486-492. doi: 1 0.1 1 92/bjp.l 77.6486. 



doi:1 0.1 1 86/1 471 -2458-1 4-1 90 

Cite this article as: Asbridge et al.: Elevated depressive symptoms and 
adolescent injury: examining associations by injury frequency, injury 
type, and gender. BMC Public Health 2014 14:190. 



